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OF THE USE OF THE 


SEXCENTENARY TAB I. E. 


INTRO DV GTI oO x. 


THIS Table, computed in integers and tenths, from accurate principles, which never admit 
of an error of more than half a tenth, is chiefly conſtructed for finding exactly and directly, 
without any other computation, the fourth term of a proportion, of which the firſt term is 10 mi- 
nutes or 600 ſeconds, and the ſecond and third terms are two numbers conſiſting of ſeconds, each 
below 600, or any numbers of ſeconds and tenths below 60,0 ; ſo that this table may ſerve to 
facilitate the uſe of a great number of tables that are calculated for every tenth minute, and 
which are in frequent uſe with aſtronomers; and it is of ſuch a nature as to raiſe a defire in thoſe 
who ſhall poſſeſs it, that a ſtill greater number of aſtronomical and trigonometrical tables were 
calculated in like manner for every to minutes. After I have ſhewn, by ſome examples, its 
principal advantage in the uſe of tables of this kind, I ſhall alſo explain its additional utility for 
other tables. The examples will beſt ſerve to ſhew the different caſes in which my table may be 
uſeful; and I think it hardly neceſſary to remark, that it not only faves calculators a great deal 
of time, but prevents them alſo from falling into miſtakes, and removes the confuſion ariſing 
from taking ſeparately ſo many proportional parts, and putting them down on paper in the opera- 
tions, which one would wiſh to carry on without ſuch diſagreeable interruptions, I ſhall content 
myſelf therefore, before proceeding to the examples, with juſt adding here the three following 
remarks, 5 | „„ 


I. That, in order to ſave as much time as poſſible by the help of this table, the computers 
ſhould prepare beforehand a long ſeries of analogies or proportions, in which the numbers fought 
may differ but little from one another: for example, if I bad to calculate the ſun's places for the 
Ephemeris, I ſhould begin with preparing a ſeries containing at leaſt thirty longitudes and mean 
anowalics ; for then the 30 proportional parts for the equation of the center, which I ſuppoſe cal- 
culated in the tables for every 10 minutes of mean anomaly, would be very eaſily found in my 
table at oue opening of the book, and without the trouble of turning over the leaves. 


II. That 


rr 28 5 ir 3 
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* I. That this table, if it were laid down upon a ſingle ſheet, would form the figure wa 3 
which conſequently may ſerve to ſhew the arrangement adopted in "the table; ; and from which it is 


g i = evident that, in entering the table, the greater of the. two given terms __ always be found at 
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Each great department repreſents the ſpace of a minute, or 60", ſquare ; and each little one 
repreſents a Page of the book. 
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The 1{t row repreſents the pages 


—.— So 
| | — 2 2 7 „ 
15 3 m , — 88 — 8 
t [ — 4th — — 82—102 
1 — th — — 103-120 
| — bth ——— — 121—135 

— 3th = — 136—147 

— 8th — — — — 148—156 

| — 9th — — — — — 157—162 

| N | — 1oth — — — - 163 —165 


| | In the departments which are croſſed by the diagonal I '—bo0" , the lame numbers recur, or are 
{| found on both hides of the diagonal, but no where elſe. 


{ | III. That the number of ſeconds in the left hand margin of the table (in which the leſſer number 
| | | of the proportion 15 to be fought) 15 continued the ſame in the ſucceſſive pages, till the number of 

1 minutes and ſ-conds at the top of tne pages (in which the greater number of the proportion is to be 
| tought) is exhauſted or carried up to 10 frinutes. Therefore, to find the required number or anſwer 
in the arca of the table, firſt find any of the pages containing the leſſer number of the proportion in 
the left hand margin, and then by turning the leaves backwards or forwards you will ſoon find the 
7 greater number of the proportion at the top of the page, and conſequently in the part of the area of 
Ei the table anſwering to the two numbers the anſwer required, expreſſed in ſeconds and tenths. 
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N Dr. Maſtelyne's Tables for computing the apparent places, &c. publiſhed, together with the Greenwich Ob- 
ſervations, by the Royal Society in 1774, the 33d table gives the reduction of the equator to the ecliptic for 


every 10th minute of right aſcenſion : It is required to find the proportional part to be added to o 26' 05”, 
which anſwers to o- 4 5o' of right aſcenſion, when the right aſcenſion is o- 4® 53 47” This example, which 


is not very ſimple, may be ſolved by two methods, as I ſhall ſhew hereafter in the 4th example; but it is not 
placed lower, as it is proper to treat of it before a table poſterior to the 33d. 5 Þ 
The difference for 10' ſhewn in the table is 53“ 1; conſequently the rtion muſt be 

SENT 00": 8h.1" :: 37' 079 (or 207): © 25 | 
Now on opening my table between 180” and 240“, the ſpace which contains 227”, we ſoon find at page 99, in 
column 8' 51” (becauſe 531 is=8'+51”), and oppoſite 227”, the number 200, 9“; but as this is ten times 
greater than it ſhould be, becauſe the given difference is not 531” but only 53,1”, we muſt take only 20, og“ or 
20,1” for the proportional part required. | Th 


EXAMPLE II. In the 34th table of the ſame work, required the declination of the point of the ecliptic, which 
correſponds to the ſame right aſcenſion as in the former example o* 4® 53' 47 = 
Here the difference for 10 minutes is 3' 58,3”; we muſt therefore make the proportion 600” : 30 58,3” :: 30 


47 :*. Now we find (page 84) in column 3' 58”, and oppoſite 227”, the number 90, o“, and the next number 


in column 3“ 59” is 90, 4, we may therefore take 90, 1 2 30,1” for the proportional part of 3“ 58, 3“, which 
was required. : FE, | 


ExauLE III. The 35th table ſerves to reduce the longitude from a point of the ecliptic, to the longitude of a 
point a little diſtant from it, or having a certain latitude from 10' to 6. Suppoſe then that for the right aſcenſion 
o* 259 and the approximate latitude 30 57' 23”, there be required the correction of the approximate longitude ? 

We find oppoſite o“ 250 of right aſcenſion, and under 30 50' of approx. lat. the correction — 10 23) 6,9” 


under 4® o' -- 1® 26' 44,47 


= 3 = | the difference is O 3 37,5" 
Therefore the proportion muſt be thus, 600“: 3“ 37,5” :: 7' 23” : x. Hence opening the book between 1800 


and 240”, as before, we find in the column 7 23”, oppoſite 217, the number 160, z, and oppoſite 218 the 
number 161, o; hence it follows that the proportional part ſought is 160, 6 = 2” 40,6”. 


ExawmeLe IV. When, by means of che known declination of a ſtar, and the declination of a point of the 
ecliptic which anſwers to its right aſcenfion, we have determined the approximate latitude, it is neceſſary alſo to 
correct this latitude, and reduce it to the true latitude. Now for this purpoſe ſerves table 36, which is com- 
puted for each of the ecliptic declination, and for every 10 minutes of approximate latitude. Let it 


be propoſed then to find the correction belonging to the ecliptic declination 6®, and to the approximate latitude 


. 55 

As the difference of the correction for 60 of declination, and between 3 and 5 100 of approx. lat. is 46, 9“, 
we ſhall have the proportion 600“: 46,9” :: 6 21” : x, of which the fourth term may be found in my table by 
two methods, as was alſo the caſe in the firſt example. 

Now, opening the table between o” and 60” (page 20), there will be found in the column 6' 21”, and oppoſite 
47”, the number 29,8 ; from which we may ſubtract, 1, becauſe of the difference 6 between this number and 
the preceding one, and becauſe that the given term is not 47 but only 46,9. | 

But we may alſo enter the table with 469 2 49” and with 381=6' 21”, by opening it between 360” and 240 


| (becauſe 381 is leſs than 469); and in this caſe we ſhall find in column 7' 49, and oppoſite 381, the number 297,8, 


which becomes, by moving the point, 29,78” or 29,8'. This reſult, from the nature of the method, is more exact 
than the preceding 29,7”, becauſe we ſubtracted a little too much from 29,8 in ſubtracting ,1, on account of the 
6 tenths of difference, This happens chiefly from this cauſe, that the number which anſwers to 47 is a little 


b greater 


© — — * 
1 5— . e ] ]— OO 
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Fence than 29,8, and indeed we find by that which belongs to 470, that it is properly = = 299 84.——From 
nce 1t appears that the ſecond method ought to be preferred when perfect accuracy is required 


'Exa MPpLE V. Required. in the ſolar tables by M. de la Caille (annexed to the firſt volume of M. a la Landes 
aſtronomy) the equation of the ſun” s orbit which anſwers to the mean anomaly: 5* 13* 38' 51”? 

The difference from 5* 13® 300 to 5* 13 40 is 19,7”, which we may uſe according to both the methods in the 
foregoing example. If we _ the book TIP o“ and 60" we ſhall find in the column of 8' 51” and — 
19 the number — — — — — 16,8 

and d oppoſite 20 the number — — — — 17,7. 
fo that the proportional part for 19,7 will be — — 17,4 

If we open the book between 180 and 240” (becauſe 197 is = 3' 17”) ve find in the column of 8' 51”, and 

— 197. the number 174, 3, the tenth part of which gives us the number 1 7,4. 


ExaurrE VI. In the ſame tables there is one for reducing the ecliptic to the equator, calculated likewiſe for 
every tenth minute of the argument, which here is the longitude. Now for the 10 minutes between 2* 5® 200 and 
and 2* 0 30“ the difference to be ſubtracted 1 is 33,5, how much then ou ght to be ſubtracted from the reduction 
er correction indicated by 2* 5® 200, to have that which anſwers to 2* PY of, 62 9 

Of the two preceding Rod Pg the firſt gives 30, 4＋, 44, which we eaſily find ought to be accounted 20,9, 
becauſe the difference a little afterwards 1 IS 10 inſtead of 9. We alſo find it, "by the — method, to be 30,8 8, 
that is to ſay 600“: 33,5: : 9 13“: 30, 9“. | 


ExameLe VII. In the tables of Jupiter, calculated and publiſhed by M. Jeaurat, the equation of the center 
is computed likewiſe for every 10th minute; and it would be ſtill more uſeful to extend in like manner the 
equation of Mercury, where the differences, becauſe pf the great excentricity of the orbit of that Jun be- 
come more than five times greater. In M. Feaurat's table the greateſt difference being 61,2", it furniſhes us with 
a new application of our own table : ſo, for example; if it be wanted to find the proportional part which anſwers 
to 5' 27”, we may in the firſt place, by the former of the two methods 1 in the 4th example, open the book between 
60/ and 120", and take the proportional part in the column 5: 2)“ in the lines of 61 and 62, which we ſhall find 
expreſſed by 33,3. 

Or we may allo reſolve the proportion 600” : 61,2” :: 327” 

600 : _ IS -, — 
n : 0,65 which we find in my table oppoſite 1 12. 


into theſe two 


ſo that — — — 33.38 is the true proportional part required, 
If, as it moſt frequently happens in this table of M. Jeaurat, the difference be lef than * it will belong 
to the caſes in the iſt, 4th, 5th, and 6th examples. 


VVV 
Of the Subordinate Uſe of the TAB I. E. 


HIS table may often ſupply the place of FO common logiſtic logarithms, when they are not at hand; and 
ſometimes it will even be more * eſpecially in duch caſes as that which is the 22 of che firſt 
cxample here following. 


ExAMPLE I. Required the equation of the moon's orbit in Mayer's tables, publiſhed by order of the Com- 
miſſioners of Longitude, the given anomaly being 5* 190 8“ 2 35 ? 

As the difference of the equation of the center between 5* 19 and 5* 200 of anomaly is 6' 57”, the pro- 
portion will be as follows; 3600“: 6' 57" ::8'23":x, Now it will be more convenient here to have re- 
courſe to my table than to the logiſtic logarithms: ; namely, by dividing at fight by 6, the number 349,6, which 
is found on the line of 417” in the column 8' 23"; by means of which we obtain 58,3" for the proportional part: 
{pught. 


By 


— - "= 


r 


Now by bare inſpection my table gives — — — — y= 250,2, and by dividi by 6 the number 61,9 | 
— we find in the fame table for «th and 6' 55755 we have x 10,2, therefore the 3 part ws 


We muſt therefore ſay, as 60: az! 40%: 46 28" : x. We ſhall expreſs 


B and C will be taken' from the beginning of my table, and 9 by 10 (which js done by 


Laſtly, D will alſo be found at the beginning of the table, but * by 6, when it will be D OJ. 


Sv: 


m = r7909 falls between CERT L. 58", 
my and 17855 L. L. 59”, and therefore it anſwers to 58,3” 


Exam II. In the ſame table required the equation of the moon's center, to the given anomaly 5* 19e 47 29 * 
We have here ſtill the ſame difference 6: 57” to conſider; but the number of minutes, which accompany the de- b 
grees in the argument, being greater than 10, the caſe is thereby altered. It will therefore be * to reſolve. fi 
the analogy — — — 3600": 37 29" ::6'57": &, 41 1 
into theſe two, 3600 : 36 2 6 1 . RR 

or 600 : 6 228 : Js 5G a Td oh ': 

and 3600: 1 29 ::6 57 : 2. = 


— — * = 260,5 = 4 20, 

"We ſhould have found the FRE ching by refolving the given 2 into theſe two, 36000: 300 :: 6 87%: *. 
or 600: 5 ::6 52 * 

and 3600 : 7 29” ::657:x 
So that on the whole our calculus nd the e logiſtic logarithms give the ſame reſult. 


ExamMPLE III. In table 49 of the Greemvich Tables for computing, &c. required the height of the nonagefimal 


for 189 46' 28” of right aſcenſion of the mid-heaven, without the help of the logiſtic logarithms ? 
The height of the nonageſ. ya 189® is 419 2 go” 


or 190 is 40 39 50 
the difference is 22 40 


— 22 40“ x 46' 28” , 


22 by theſe four equivalent terms. 


Now A will be found by a ſhort multiplication n — = 1012 


only taking away the point) becauſe the denominator 1s 60 inſtead of 600, — — viz. B= 10 
and C= 31 


Conſequently the required proportional part is — 3 8 3 7063.3 
or = = 17 3 
We might alſo have reſolved the value of x into theſe other four faftors, 333 
20x40 240 x40 2 nEaD 2 ' 40” x 6' 28” 
3 600 50 - | 50 => axed 


The laſt three of which may be taken in my table without difficulty : The reſult would have been juſt the ſame;.. 


as well as by the logiſtic logarithms ; and theſe operations, although longer than by this laſt method, appear to- 
me at leaſt preferable to the common calculus, and that perhaps even when they are uſed without my table. 


ExameLe IV. Tables have been calculated, and probably more ſuch will be computed, where an argument 
varies for every 10th minute, but where the differences will be often above 10. Such is Sbarp's firſt auxiliary table 


in Flamſtead's Hiſt. Celeft. which gives the longitudes for every 10th minute of right aſcenſion, and where the dif- 


ferences go as far as 10 54”. We have already remarked a caſe nearly like this in the 7th example of ſection I. 
lo. that I ſhall not dwell upon it here; but we may ſuppoſe, for the preſent, Sharp's ſecond table. to be computed 
for 


1 


t * 


for eve ey minute: It Thews the proſtaphereſes for each degree of declination and right aſcenſion ; and-it is 
eaſy to ſee that when the given numbers become very large, viz. 60®, 709, &c. the differences will be 20, 30, 
and more, even when the given numbers vary only 10, inſtead of 60'. Conſt equently we may. ſuppoſe that for 
., 68® right aſcenſion, and between 84® 20' and 84* 300 of declination, the difference of the proſtaphereſis is 4 13"; 


from . let it be reguired to find the proſtaphereſi for 84® 25' 53". 


We muſt here make this analogy, "raphy 4 19" :: f gg" . 
No we may find this 4th term by the help of my table in the following manner Confidering firſt that 


— $00" Sho! or 4 x 102: 5-93": 4X 5 5 = 27 52"; and taking afterwards 5} 553. in my table, 


600" 


with 7 13 ar the top and 353 in che margin, we find 254,7 = & 14,7" to d be added to 23 20 ſo that the 


whole 5 part fought | is 29“ 46,7” or 29! 47. 


Exanere'V. : Laſtly, we have alſo ſome tables calculated for each minute of a quadrant of the circle; for ex- 
ample, in the Ephemeris for ten years of Deſplaces, and in that publiſhed by M. de ia Lande. Let us ſee then of 
what uſe our table may be here. We find in the table of right . wi for ev and minute of the 
ecliptic, Publiſhed by M. de la Lande, a difference of 1 3,4" between the right aſcenſions, which anſwer to 652 320 
miſt 53 of — * . we had to find what right aſcenſion anſwers to 65° 52' 39", the * 
m no ' "., 

| - or 600"! : 63.41 * . | | 
T hen ſearching the proportional part in the column 6 go" = == 390", and oppolite 6 3 and 64, we find it to be 41,2”, 
If the given difference be leſs than 1, for ex. 51,7”; we conſider the decimal point as abſent, and replace 
it again after having . ſought the proportional Part with 390 in the margin and 8' 37 = 517" at the top; un- 


leſs we ſhould not be content with the proportion 600 : 517 :: 39: *, which however is ſufficient for the utmoſt | 
Accuracy. 
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page 30, column 56, line 39, for 38,4, write 33,7. 
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660 8, 9,3] 9,5] 9,0] 9,7] 9,8] 9,9 10,0] 10,1] 10,2] 10,3] 10,4] 10,6| 10,7 10,8 19,9] 
: , 67] 90 9,5 9,0] 9,7] 9,8] 9,9 10, o] 10,2] 10,3] 10, 4 10,5] 10,6| 10, 7 10, 8 10,9] 11,1 
68] 9, 9,6] 9,7] 9,9 10,0 10, 1 10, 2 10, 3 10, 44 10, 5 19,7] 10, 8 10, 9 11,0] 11,1] 11,2 
9, 9,8| 9, 190 10, 1 10,2| 10,3] 10,5] 10, 6 10, 7] 10,8] 10,9] 11,0 11,2] 11,3] 11,4 
, 70] 9. 9,9] 10, 0] 10,1] 10, 3 10, 4 10, 5 10, 60 10,7] 10,8] 11,0] 11,1] 11,2] 11,3] 11,4] 11, 
71 9, 10, 1 10,2] 10,3] 10,4] 10, 5 10,6 _ 10,9] 11,0] 11,1] 11,2] 11,4] 11, 5 11,66 11,7 
72] 9,7 10, 2 10,3] 10,4] 10,6] 10,9] 10, 8 10, 11,0] 11,2] 11,3] 11, 4 11,5] 11,6] 11,8] 11,9 
730 9. 10, 3 10,5] 10, 6 10,7] 10,8 10,9] I1,1] 11,2] 11,3] 11,4] 11,6] 11,7] 11,8] 11,9] 12,0 
74 10,0 10, 5 10, 6] 10, ] 10,9 55 11,1 11,2 11,3 11, 5 11,6] 11, 11,8] 12,0 12,1] 12, 2 
75 10,1 10 10,7] 10,9] 11, 0] 11, 1 11,2] 11,4] 11,5 11,6] 11, 11,9] 12,0] 12,1] 12,2] 12,4 
76 10,3 10, 8 10,9] 11,0] 11,1] 11,3] 11,4] 11,5] 11,7] 11,8] 11,9] 12, 0] 12, 2 12, 30 12,4] 12,5 
28 10, 10, 9 11, 00 11, 2 11,3] 11,4] 11, 5] 11,7 11,6] 11,9] 12,1] 12,2] 12,3] 12,4 12,6 12,7 
78 10, 5 11,00 11, 2 11,3] 11, 4 11,60 11,7] 11,8] 12,0] 12,1] 12,2] 12,3] 12, 50 12,6| 12,7 12.9 
79 10,7 11, 2 11, 3 11,5 11, 6 11,7] 11,8] 12,0] 12,1] 12,2] 12, 4 12,5 12,0 12,8] 12,9] 13, o 
| 80] 10, 8 11,30 11,50 11,6 — 11,9] 12,0] 12,1] 12,3] 12,4| 12,5] 12,9] 12,8 12,9| I 3,1] 13,2 
| 8: 10,9] 11,50 11,6} 11,7 11,9 12,0] 12,1] 12,3] 12,4 12,6| 12,7] 12,8] 13, o 13,1] 13,2] 13, 
| 82] 11,1 11,60 11,8] 11,9] 12,00 12,2] 12,3] 12,4] 12,60 12,7] 12,8 13,0] 13,1] 13,3] 13.4] 13,5 
83 11,2 17,5 11,8] 11,9] 12,0] 12,2] 12,3] 12,40 12,6] 22,7] 12,9] 13,0] 13,1] 13,3] 13.4] 13,6] 13,7 
| 84] 11,3 8 I1,9] 12,0] 12,2] 12,3| 12, 5 12, 6 12,7] 12,9] 13,0| 13,2] 13,3] 13,4 13,6 32 13s 
85] 155 3 12,712,913. 1321 3.30 13,5] 13,6] 13,7] 13,9] 14,0] 1 
86 11,60 1 2560 1 13.0 13,2] 13,3] 13.5] 13,6 13,8 13,9] 140 14,2 
t 87] 11,7] 11, 13,2] 13,3] 13,5] 13,0] 13,8 13.9 14,1] 14,2} 14,4 
88] 11, 13,2] 13,3] 13,5] 13,0] 13,8] 13,9] 14,1] 142] 14,4] 14,5 
89 12,0] 12,2 13,3] 13,5] 13,0] 13,8] 13,9] 14,1] 14,2] 14,4] 14,5] 14,7 
. gof 12,1] 12,3 13,5] 13,6| 13,8] 13,9] 14-1] 14,2] 14.4 14,5] 14,7] 14,8 
91 12,3] 12,4 13,8 140] 14,1] 14,3] 14,4] 14,60 14,7] 14:9] 15 
92 12, 12,6 14,0] 14,1] 14,3] 14:4] 14,6| 14,7] 14,9] 15, o] 15,2 
93 12,0] 12,7 14,1] 14,3] 14:4| 14-0] 14,7] 14,9] 15,0] 15,2] 15,3 
[ 94 127 12,8 14,3] 14,4 14,6 14,7] 149] 15,0] 15,2] 15,4] 15,5 
+ 23.128] 13,0 144] 149] 14-7] 14+9Y]_15,9]_15,2] 15.4] 15.5] 15,7 
[ 1 96] 13,0] 13,1 14.60 14,7] 14:9] 15,9] 15,2] 15,4] 15,5] 15,7] 15,8 
} : 97] 33,1] 13,3 14,7] 14:9] 1559] 15,2] 15,4] 15,5] 15,7] 15,8] 16, 
| 98 12,2] 13,4 14,9] 15,9] 15,2] 15,4] 15,5] 15,7] 15,8] 16,0 16,2 
| 09] 13,4 15,0] 15,2} 15,3] 15,5] 15,7 15,8 16,0 16,2] 16, 
| 100 13,5 p | 15,0, 15,2 15,3 15,5 I 5,7 15,8] 16,0 16,2 16,3 16,5 
' fror 13,5 13,8 31. 15. 1 15,3] 15,5] 15,7] 15,80 16,0 16,2 16,3] 16,5] 16,7 
| 102 rn s 5, I 41 15,5 15,6] 15,8] 16,0] 16,1] 16,3] 16,5 wy 16,8 
j103] 13,9 14, | | I 5,4 15,6 15,8 16,0 16,1 16,3 16, 5 16,7 16,8 I7,0 
104] 14,0 15,0 15,8] 15,9] 16,1 16.3 16,5| 16,6 16,8] 17,00 11,2 
105] 14,2 15,7] 15,9] 16,1] 16,3] 16,4] 16,6] 16,8] 17,0] 17,1] 17,3 
1060 14,3 15,9] 16,1] 16,3] 16,4] 16,6] 16,80 17,0] 17,1] 17,3] 17,5 
107] 14,4 16,00 16,2] 16,44 16,6] 16,8] 16,9 17,1] 17, 17,5] 177 
108] 14, 16,2] 16,4] 16,6] 16,7] 16,9] 17,3] 11,3] 17,5] 17,6 150 
109 14,7 16,30 16,5] 16,7] 16,9] 17,1] 17,3] 1, 4 17,0] 17,8] 18,0 
110 14,8 16,5] 16,7] 10,9] 17,0] 17,2] 17, 1, 0 17,8] 18, o[ 18, 1 
111 15,0 10,0 16,8 17,0 17,2] 17,4] 17,6] 17,8] 17,9] 18,1] 18, 3 
112] 15,1 r6,8 17, [ 17,2] 17, 4 17,5] 17,7] 17,9] 18, 1 18,3] 18, 5 
113] 15,3 16,9] 17,1] 17,3] 17,5] 17,7] 17,9] 18,1] 18,3] 18,5] 18,6 
1140 15,4, 17,1] 17,3] 17,5| 17,7] 12,9 18,0| 18,2] 18.4] 18,6| 18,8 
1150 15,5 17.2 17,4| 17,0] 17,8] 18,00 18,2 18,4 18,6] 18,8] 19,0] 
116 15,7 17,4 17,6] 17,8] 18, o 18,2 18,4 18,6 18,8 18,9] 19,1] 
117] 15, 17,5) 17,7] 17,9] 18,1] 18,3 13,5] 18,7| 18,9], 19,1] 19,2 
118} 15,9 17,7] 17,9] 18,1] 18,3 8,5} 15,7 18,9] 19,1] 19,3| 19,8 
119] 16,3 17,8] 18,0] 18,2] 18,4| 18,60! 15,8] 19,0| 19, 2 19,4] 19,“ 
1201 16,2 | 18,0 18.2 18.4] 18,6 18.3 19,0; 39,2] 19.4] 19,6| 10.8 


* 
* . 


(as 1 


"fy AJ _ WAP WOES: EW 


1 


101'—120" Hs 60". - 101'—120" 
1'] 41 | 42 | 43 47 148 [49 | 5o | 51 | 52 | 53 | 54 | 55 | 56] 57:| 585] 5960: | 
611 10, 3 10,4] 10, 10,9] 11,0 11,20 11,2] 11,4] 11, 5 11,6 11,7} 11,8] 11,9] 12,0] 12,1] 12,2 
62] 10, 4 10,5 ny I1,1] 11,2 11,4] 11,5] 11,6] 11,7 11,8} 11,9] 12,0] 12,1 12,2] 12,3] 12,4 
10,6| 10, ] 10,8 11,2 11,3 11,5] 11,7] 11,8] 11,9] 12,0] 12,1] 12,2] 12,9] 12, J 12,5} 12 
4] 10,8] 10,9 170 11,4 11,5 11,7] 11,8] 11,9] 12,1] 12,2] 12,3] 12,4 12,5 12,6 12,7] 12,8 
65] 10,9] 11,0] 11,2 11,6 11,7 — 12,0] 12, 1 12, 2 12, 3J 12,5 12,7] 12,8] 12,9] 13,0 
66 12,1 | 11,3] 11,8] 11,9 12,1] 12,2] 12, 3 12,4] 12,5] 12,6 12,8] 12, 
| 07] 11,3 ] 11,5 11,0 12,1 12,3] 12,4] 12,5] 12,0] 12, 7 12, 80 13,0] 131 
| 68] 11, 11,7 12, 12,2 | 12,5] 12,0] 12,7] 12, 8 12,9 1 13,3 
It, 11,8 12,3 12,4 12,6] 12,8 12,9] 13, 13.5 
11,8 12,0 12,5] 12,6 12,8] 12,9] 13,1] 13,2 513. 
71] 12, 12,2 13,0] 13,1] 13,3] 13, 
72] 12,1] 12,2] 12, 13,2] 13,3] 13,4] 13,0 
| 73] 12,3] 12,4] 12,5 13,4] 13,5 13,7 
74] 12,5] 12,0] 12,7 13,0 13,7 
75] 12,0] 12,7] 12, 13,7] 13,0 
n6| 12,8] 12, I 3,0 I 3,C 
| 771 13,0] 13,1] 13,2 I4,1 
8] 13,1] 13,3] 13,4 14,3 
79] 13,3] 13, 13.6 14,5 
89] 13,5] 13.0] 13,7 1447 
| 81] 13,6] 13,5] 13,6 14,8 
| 82] 13.8] 13,9] 14,1 15,0] 15,2 
| 83] 14,0] 14,1] 14.2 165, 2 15, 
84] 14,10 14,3] 14.4 15,4 15, 
85] 14,3] 14-4 14.0 15,0 15,7 
80 14,5] 14.6 14,8 15,80 15, 
87] 14,6] 14,8] 14, 15,9] 16,1 
88] 14,8] 15,0] 15,1 16,1] 16, 
8g] 156 15,1] 15,3 6,3] 16,5 
| . 15, 16, 16, 
16,7] 16,8 
16,90] 17, 
17,0] 17,2 
17,2] 17, 
19,4) 17, 
17,3 27;2 17,6] 17,8 
17,3] 17,5 17,8] 17, 
17,5 17,6 18, 18,1 
17,7 17,8 18,1 18, 
17,8] 18,0 18,3] 18, 8 
18,0] 18,2 18, 5 18,7 
18,2] 18.4 18,7] 18, 
18,4] 18,5 18,9 19,1 
18,5] 18,7 19,1] 19, 
18,7] 18.9 19,2] 19. 
18,9] 19,1 19,4] 19,0 
19,1] 19,3 19,6] 19,8 
I9,3] 19,4 I9,8| 20, 
19,4 19,6 2 20, 
19, 19,8 20,2 20,3 
19,8 20,0 20, 3 20,5 
20, 0] 20, 2 20, 50 20, 
20, 2 20, 3 20,7] 20, 9 
20, 3 20, 5 20,9] 21,1 
20,5| 20,7 21,1] 21,3 
20, 20, 9 N 
20,9] 21,1 21,4] 21,6 
21,0| 21,2 21,6 21,8 
21,2 21,4 21,8 220 
21,4| 21,6 22,0] 22,2\ 22,4 


1 1415 


16 


"13, 
13,8 
14.1 
143 
14.5 


13,8 


14.3 
14,5 
14.7 


14,1 


14. 


15, 


15, 
15,2 
15,4 


oy 


15. 


15. f 15,6 


15,79] 15,8 


15,9] 16,0 


16,1] 16,2 


16,3] 16,5 

16,6 16,7 

16,3] 16, 
17, 0 17,1 


17, 


| 17,0] 


16,1 
16,3 


16,5 
16,8 


2} 17> 


17,4] 17,5 


17,6 17.8) 
17,8] 18,0 


18,1] 18,2 
18,3] 18,4 


3] 17,5 


17,2 


18,8 


8,9] 19, 


19,3 


17,7 17> 
17,9 20 


18,6 


18,7] 1 


19,0 
19,2 
19.4 


18, 8 18,6 
18,7} 18,8 
18,9] 19,1 
19,1] 19,3 


' 19,5] 19,6f 19 
6| 19,7] 19,9 
19,9] 20, 
20,2] 20,3 
20, 4 


20, 5 


— 
_ 

— . 

— — - ooo 


— — 
PERM 6 


21,5 


20, 
20, 9 
21,1 


21,3 
21,5 


20,8 
21,0 
21,2 
21,5 


21,7 


| 21,8 
22, o 


22,2 


21,9 
22,1 
22,4 
22,0 


22,8] 2 


21,7] 21 


23,1] 
23,3 
23.5 
23.7 


8] 24, o 


22,1 24,0] 24,2 
22,3 243] 24.4 
2275 24,5] 24,7 
225,7 24,7] 249 
22,0 24,9] 25,1 
23,1 25,2 2535 
23,3 25,4 25,6 
23.4 23.5 ig 25.8 
6| 23,7 
60 23.8] 24,0 I 
4,01 24,2 
24,2] 24.4 
24.4 24,0 
24.10 24,8 : | 
61 24,% 25,0 25, 27,2] 27,4l. 


——— CY _ — ** 


59 


16, 16, | 


——— 


16, 


16, 

175 5 
125 
425 


| 20,8 


21,1] 21,2 J 1,6 

ang 21,5 21,7 21,9 f 
4 21,0] 21,7] 2 22,0] 22,1] 
22,0 „1 22,J 22, 
| 1z7] 2 .. 22,1] 22,2] 22,4] 22,5] 22,7 
20 I | ; : »T. 28 * 22,4 = 3” 22,8 22,9 

) | 2 2,0 225 23,1] 23, 4 

23,0] 2 23,3] 23,5 
23,3 3-0] 23.7 
2.21 22,2] 222J 22,5] 22,6 22,8 | 23:2 23.5] 23-7] 23.8|-24,of 
21,5 | | | r , | 23,8 | 
21,8 2 | 3 531 23.0 24,1 
22,0 | | . 24.3 4,5 
22,2 | | 4. N 4. 24. 
22,5 8 23z : 12. 1.2. 4,4] 2 222 
22,7 4 23+5] 2 3. 4: 4,6] 2. 2 
23.0 12 | 54 
23,2 
23,44 
23.7 
23,9] * 
24, 1 
+ 
24,6 
24,8 
25,1 


31,3] 31,5] 
3] 31, 5 31,7 


31,8] 32,0 


161—180“% 


[36 ] 


 161%—180"* 


14 | 42 | 43] 44 145146 1.47 | 48 | 49 | 50 | 


51 | 32 | 53 | 54 | 55 


16,6 17,4] 17,5] 17,6] 17,7] 17,8] 
16,8 bs I7, * 112 18,1 
17,1 18,00 18,1] 18,2] 18. 
I 7,4 18,2] 18,3] 18,5 18.8 
17,7 18,5 18,6 18,7] 18,8] 19, 0] 19, 
17,9 18,8] 18,9] 19,0 19,1] 19,2] 19, 
18,2 19,1 19,2 19.3 19,4 
18,5 19,4] 19,5] 19,0| 19,7 
18,7 19,7] 19,8] 19,9] 20,0] 20,1] 20,2 
19,0 10,0 20, 1] 20, 2 20,3] 20, 4] 20, 5 
19,3 | 20,2] 20,4] 20, 5 20, 60 20, 7] 20,8 
19,0 20, 5 20, 6 20, 80 20, 9 
19,8 20,8] 20,9] 21, o] 21,2 
20,1 21,1] 21, 21,3 21,5 
20,4 21,4] 21, fl 21, 60 21,7] 21,9] 22, 
20,6 21,7] 21,8 21,9] 22, 
. 21,9] 22,1] 22,2] 22, 3 
21,2 22,2] 22, 4] 22, 5 22,0 
21,5 22,5| 22, 6 22, 8 22,9 
21,7 22,8 22,9] 23, 10 23,2 
| 22,0 23,1] 23,2] 23, 4 23.5 
| 22,3 23,4] 23,5] 23,6 23,8 
22,5 23,7] 23,8] 23,9] 24-1 
22,0 23,9] 24,1] 24,2] 24,4 
9 23,1 24,2 24,4 24.5 24,0 
23.4 24,5] 24,7] 24.80 24,9 
23-0} | 24,8] 24,9 25,1] 25,2 
23,9 25,1] 25,2] 2544] 25,5 
| 24,2 25,4] 25,5] 25, 7] 25,8 
24.4 25,6] 25,8] 25,9] 26, 1 
24,7 | 25,9] 26,1] 26,2] 26,4 
| 25,0] 25,1] 25, 26,2] 26,4] 26,5] 26,7 
| 25,3 26,5 26,7] 26,8| 27, 
25,5] 257] 25; 26,8] 20,9] 27,1] 27,3 
6] 25,8] 20 | 27,1 "a 27,4 27, 5 
26,1 27,4] 27,5| 27,7] 27,8 28, 3] 28,5 
26,4 277 I 28,0] 28, 10 28, 3] 28,5 288 28,8 
26,0 8 27,9 28,1] 28,3] 28,4 28,6 28,7] 28,9] 29,1 
26,9 28,2] 28,4 28,5 28,7 29,2] 29,4 
27,2 28.5 28,7] 28,8] 29,0 29,5] 29,7 
| 27,4 28,8 29.9] 29,1 29,3 29,8] 30,0 
27,7 29, 1 29,2] 29,4 29,6 39,1] 30,3 
28, o 29,4] 29,5] 29,7] 29:9 30, 4 39,0 
28,3 29,6 29,8 39,0] 39,2 30, 7] 30,9 
© — 5 29, 9] 39,1] 30,3] 39,4] : 31,0! 31,1 
,6] 28,8 30,2] 30, 4 30, 6 30,7 31,3] 31,4 
| 29,1 30,5| 30, 7] 30, 9 31, o 31,6] 31,7 
29,3 30, 8 31.00 31,1 31,3] - 31, 9 32,0 
29,6 31,1] 31,2 31,4 31,0 32,2] 32,3 
29,9 31,30 31, 5 31,7] 31,0] : 32,4| 32,0 
30, 2 31,60 31,8] 32,00 32,2 32,7 32, 9 
394] . 31,9 32,1 32,3] 32,5 3350 33•˙2 
39,7 32,2 32,4 32,6 32,8 3373 33,5 
8 31,0 3 325,5 32,7 32,9 3ZJ1I] : 33.6 33,8 
31,2 32,8] 33.00 33-2} 33-3] 3; 339] 34-1 
315 33-1] 33,30 33-4] 33-0 | 342] 344 
31,8 33-3] 33-5] 33»7] 339 34,5] 34.7 
32,1 33,0| 33,80 34,0] 34-2 34,8] 35.0 
325,3 33.9 341] 343] 345 35,1 3593 
H_32-01 34,2 3441 34,0 340] 3 | 35:4 35,0 


PF („˖˖§«ö; ⅛ͤÜ⁵1j OE os 1#1"—200” 
| i] 2] | 4] -5} 6&| 7| 8] 91 10 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 þ 20 
[61] 18,4 1 N 18,7 18,8] 18,9 19.0 19,1] 19,2] 19,3] 19,4 19,5 : 19,7] 19,8] 19,9] 20, 0 20,1] 20, 2 20,3 


18, 19,00 19,1 19,2] 19,3] 19,4 19,5 I9,0| 19,7] 19,0] 19.9 20, 20,1 20,3]. 20,44, 20, 20, 6 20, 
63] 19,9] 19,1] 19,2] 1,3 19,4 19,5] 19,6] 19,7] 19,8] 20,0| 20,1| 20,2] 20,3] 20,4| 20,5 20,6| 20,7 20.8 20,9] 21,0 
64] 19,3] 19,41. 19,5 10,00 19,7] 19,3; 19,9] 20, 10 20,2] 20, 3 20,4| 20, fl 20,0| 20,7 20,8] 20,9] 21, ably 21,2] 21,2 
65 19,06 I9,7 19,8 19,9 20, o] 20,1| 20, 3 20,4| 20,5 20,6 20,7 20,8] 20.0 21,0] 21,1] 21,2 os 


50 19,9] 20, o] 20,1] 20, 2 20,3| 20, 5 20,6| 20,7] 20, 8 20,9] 21,0] 21,1] 21,2] 21,3] 21,41 21,0| 
2 


21,4 21,60 21,7 
21,C 22,C 
22,0 22,7 
| 22,9] 23, 6 


67] 20,2] 20, 3 20,4] 20,5] 20,7 20, 8 20,9] 21,0] 21,1] 21,2] 21,3] 21,4] 21,6] 21,7] 21,8] 21, 
| 68] 20,5] 20,0] 20,7] 20,9] 21,0| 21,1] 21,2] 21,3] 21,4 21,5 21,6 21,8] 21,9] 22,0] 22,1] 22, 2 
9 115 213 21,4] 21,5] 21, | 21,7] 21,8] 22,0| 22,1] 22,2] 22,3] 22,4] 22,5 


70 21,1] 21,2 | 21,5] 21,6| 21,7] 21,8] 21,9 22,0| 22, 2 22,3] 22,4| 22,5] 22,0} 22,7] 22,9 23,2] 23,3. 
71 21,4] 21, 21,8 : 22,0 23,1] 23,2 23,5 23,7 
72 21,7] 21, 22,1] 22,2] 22, 23,4] 23,5 8] 23,9] 24,0 
- 73] 22,0] 22,1 22, 4 22, 58] 22,0| 23,7] 23,8 24,2] 24,34 
74 22,3] 22,4 22,7] 22,0] 22, 24,0] 24,2 24,5] 24,7 
7522.0 22,7 23,0] 23,1] 23. | 24-4] 24.5 | 2446 25,0 
76] 22,9] 23,1 23-3] 23-4] 23» 24,7] 24,8 25,2] 25,3}. 
77] 23:2] 23:4] 23:8] 23:0] 237] 23. 25,0] 25,2 25.5] 2597] 
78] 23,5] 23,7] 23,8 23-9] 24-0] 242 25,3] 255 25,9] 26, 
70 23,8] 24,0] 24,1] 2442] 24,4} 24,5 257 25,8 26,2] 26, 
8o| 24,1] 24,3] 24,4] 24,5] 24,7] 248 20,0] 26,1 26,5] 26,7] 
[ 26,3 26,5 26, ; 


25,1 25, 
25,51] 25, 


26, 0 26,8 27,2 
27 27• 27,3 27,4] 27, 58 
27,3 27:4] 27.0 23,7 27, 
27, 0 27:8 28,2 


28,5 


82 24,7] 24,9] 25,0 
83 152 25,2] 25, 


25, 
2.597 


84 25.3] 25,5] 25,0] 25,8] 25,9] 20,0 
4.85] 25,00 25,8] 25,9] 26,1] 26,2] 26,3 


86 25,9] 26,1] 26,2] 26,4 26. 26,7 
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